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Use of water- soluble copolymers based on acrylamido- 
alkylenesulfonic acid as a detergent additive 

The present invention relates to the the use of water- 
soluble copolymers based on acrylamidoalkyleneeulfonic 
acid, virrylacetamide and, if appropriate, other monomers, 
comprising 

5 - 90% by weight of structural units of the formula 
- CHR 1 - CH - 

I CO 
CONH - R 2 - SO 3 -M0* 

in which 

R l is hydrogen or methyl , 

R a is C 2 -C 10 -alkylene, preferably C 2 -C<-alkylene, par- 
ticularly preferably C«-alkylene, and 
Me is ammonium or an alkali metal ion, 
5 - 95V by weight of structural units of the formula 

- CH 2 - CH - (II) 

I 

R 3 - N - CO - R 4 

in which 

R 1 and R* independently of one another are hydrogen, 
methyl or ethyl, or R 3 and R 4 together are a propylene 
group which, including a radical 

O 

II 

- N - C - 

form a pyrrolidone radical, 

0 - 90% by weight of structural units of the formula 



- CH " CH - CH 2 - Nf^R 8 - CH 2 - CH - CH - X" 



in which 

X is a halogen, preferably chloride, 

R 6 and R 6 independently of one another are Cj-C^-alkyl, 
prefrably Cj.-Cs-alkyl, in particular methyl or ethyl, and 
0 - 90% by weight of structural unite of the formula 

-CHR ? -CKR 9 - 
in which 

R 7 is hydrogen or methyl and 

R B is CONHj, CON(CH 3 ) 3f cyano, SO,H, SO,Me, CjH^SOjH, 
C^SOjMe, CHaSC^H, CH a S0 3 Mr, COOH, COOMe or an ester 
group COOR, in which R is C x -C 15 -alkyl , preferably 
Cj-C a -al)cyl ( 

as a detergent additive for preventing reabeorption of 
detached dyeetuffe and dyeocuff degradation products. 
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Description 

Use of water-soluble copolymers based on acrylamidoalkyl- 
enesulfonic acid ae a detergent additive 

The laundry washed nowadays in the home and industry 
5 comprises uniform or, especially in the home, mostly 
different types of fiber, in particular naturally occur- 
ring fibers, chiefly cotton and wool, regenerated cellu- 
lose fibers, for example viscose, synthetic fibers, for 
example polyester, polyamide and polyacrylonitrile, and 

10 blende of such fibers, in contrast to the eo-called 
" white wash" which comprises undyed textiles, the so- 
called "colored wash" comprises dyed textiles usually in 
different color shades and depths of color, from pale or 
pastel to dark. It goes without saying that textiles 

15 having widely different color-f astneoBes can be present 
in a washing operation of a domestic colored wash. If the 
dyeings are not sufficiently fast to washing in this 
case, dyestuffs or dyestuff degradation products detach 
during the washing process and bleed off into the wash 

20 liquor. Reabsorption of these detached (bled-off ) consti- 
tuents onto the other textiles washed at the same time 
results in "staining" , a shift in shade and/or the 
formation of specks due to reabsorbed dyestuff or dye- 
stuff degradation products which have bled off and are 

25 possibly non-uniformly distributed. The detaching and/or 
decomposition of dyestuff from an inadequately fasc 
dyeing is favored, for example, by higher temperatures, 
repeated washing operations, the liquor ratio of wash 
liquor to laundry, the composition of detergent employed 

30 and its concentration in the wash liquor, and the type of 
washing machine and washing program used can also have an 
influence on the detaching of dyestuff or dyestuff 
degradation products from a dyeing which is not suffi- 
ciently "appropriate for domestic washes' 1 , for example 

3 5 due to the mechanical stress on the laundry during 
washing and the like. Other reasons which can be men- 
tioned for a drop in fastness are also the quality of the 



water used (for example due to the chlorine content) , the 
composition of certain additives for eaey-care handling 
and the quality and structure of the textile material or 
fibers. An example which may be mentioned for this is 
5 laundry of cellulose fibers, above all cotton; thin is 
usually dy d with direct dyestuffs, reactive dyestuffs, 
sulfur dyestuffs, vat dyestuffs or naphthol dyestuffs, 
mainly with direct dyestuffs or reactive dyestuffs. Both 
dyeings with direct dyestuffs and dyeings with reactive 

10 dyestuffs on cellulose tend to "bleed off" into the wash 
liquors to a greater or lesser degree during repeated 
washing - and the wash liquors consequently contain, for 
example, non- fixed dyeetuff, hydroly2ed dyestuff and/or 
dyestuff which has been split off - leading to the 

15 problems described above. 

The color transfer reaction is often divided into two 
part steps: 

detaching of the dyestuff particles from the textile 
fiber 

20 - redepooition elsewhere on the laundry. 

Various proposals are described in the literature to 
prevent this reaction. 

On the one hand, it is possible to destroy the dyestuff 
by oxidation while it is present in the wash liquor in 

25 dissolved form. This presents no problem if conventional 
heavy-duty detergents are used, since these usually 
comprise a bleaching system of perborate and a perealt 
activator, ouch as tetracetylethylenediamine, TAED. The 
peracetic acid formed therefrom destroys the dissolved 

30 dyestuffs completely before absorption onto the fiber is 
possible. A disadvantage here ie, however, that color 
damage due to bleaching of the textile colors can also 
occur in the case of reactive perborate activators. 



35 



In addition to bleaching activators, enzymes having 
peroxidase properties are also suitable for these 
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applications (CA-A-2 067 748) . 

Another possibility for preventing color transfer is 
incorporation of polymeric color transfer inhibitors into 
the detergent formulation. In this case, the dissolved 
5 dyestuff particles aire complexed and stabilized by the 
polymer in the wash liquor and reabsorption onto the 
fiber is thus prevented. 

Horoopolymers of vinyl imidazole and vinylpyrrolidone are 
employed as preferred inhibitors. 
10 CA-A-0 094 €35 describes detergent formulations having 
reduced color transfer during the washing operation which 
comprise polyvinylpyrrolidone (PVP) . 

Detergent additives for avoiding color transfer during 
washing which comprise polymers based on N-vinylpyrrolid- 
15 one, N-vinylimidazole or N-vinyloxazolidone are known 
from DE-A-38 03 630. 

DE-A-37 11 299 discloses polyvinylpyrrolidones grafted 
with vinyl esters as graying inhibitors for textiles 
comprising synthetic fiberB. 

20 A disadvantage of these polymeric color transfer 
inhibitors is their often low solubility, especially in 
the case of modified polyvinylpyrrolidones, which makes 
incorporation into liquid detergent formulations diffi- 
cult, 

25 The invention relates to the use of water- soluble 
copolymers based on acrylamidoalkylenesulf onic acids, 
vinylacetamide and if appropriate other monomers, com- 
prising 

5 - 90% by weight of structural units of the formula 
- CHR 1 - CH - 

I 0) 
CONH - R 2 - S0 3 *We + 
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in which 

R l ie hydrogen or methyl, 

R 2 ie C 2 -C ia -alkylene, preferably C 2 -C 6 -alkylene, par- 
ticularly preferably C«-al)cylena, and 
5 Me ie ammonium or an alkali metal ion, 

5 - 95% by weight of structural units of the formula 

- CH 2 - CH • 01) 

I 

R 3 - N - CO - 

in which 

R 5 and R* independently of one another are hydrogen, 
methyl or ethyl, or R 3 and R* together are a propylene 
10 group which, including a radical 

O 

II 

- N - C • 

form a pyrrolidone radical, 

0 - 90% by weight of structural units of the formula 

+ 

- CH = CH - CH 2 - NR 5 R € - CH 2 - CH «CH-X" (III) 
in which 

X is a halogen, preferably chloride, 
15 R 6 and R 6 independently of one another are Cj-Cg-alkyl, 
preferably C 1 -C 3 -alkyl, in particular methyl or ethyl, and 
0 - 90% by weight of structural units of the formula 

-CHR 7 -CHR 8 - 
in which 

20 R 7 is hydrogen or methyl and 

R 8 is CONHa, CON {CH a ) a , cyano, S0 3 H, S0 3 Me, CgH.SOjH, 
CsH^SOjMe, CH2SO3H, CHjSOjMr, COOH, COOMe or an ester 
group COOR, in which R is Ci-C^-alkyl , preferably 
Cj-C,-alkyl, as a detergent additive for preventing 

25 reabsorption of detached dyestuffe and dyeetuff 
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degradation products. 

Preferred water-soluble copolymers comprise 

4 0 - S0% by weight of structural units of the formula 

(I) , 

5 ID - 60% by weight of structural units of the formula 

(II) and 

0 - 4 0% by weight of structural units of the formula 

(III) . 

Suitable copolymers contain the monomers 2~acrylamido-2- 
10 methylpropaneeulf onic acid (AMPS) , di a llyl dimethyl ammo- 
nium chloride (DAD MAC) , N-vinyl-N-methylacetamide (VIMA) , 
N-vinylpyrrolidone (VIPY) # acrylamide (AM) , vinylacet- 
amide (VA) and vinyl f or mamide (VF) . 

Examples are copolymers with 4 0 - 70* by weight of 
IS 2-acrylamido-2-methylpropane-3-sulfonic acid, 10 - 30% by 
weight of vinylacetamide and 0 - 60% by weight of acryl- 
amide or 5 - 60V by weight of 2-acrylamido-2~methyl- 
propaneeulf onic acid or vinylsulfonic acid, 2 - 20% by 
weight of vinylacetamide and 45 - 90% by weight of 
20 acrylamide. 

The weight -average molecular weights of the copolymers 
employed are 50,000 to 20-10 fi - The molecular weights 
for copolymers of low molecular weight are in the range 
between 50,000 and 3-10 6 , preferably 200,000 - 10 c . 
25 Copolymers of high molecular weights have molecular 
weights M, in the range from more than 3-10* to 20* 10 s . 

Among the copolymers described above, copolymers which 
are obtainable under the trade names ®Hostamar and 
®Hostadrill (Hoechst AG, DE) are preferably used. 

3 0 The detergents can be either industrial detergents or 
domestic detergents. These include, in particular, 
pulverulent and liquid heavy-duty detergents, pulverulent 
and liquid mild washing agents, machine dishwashing agent 
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boosters, auch as scouring salts and pastes, and after- 
treatment agentB for washing (shaping rinses and sof- 
teners) . The most important components of the detergents 
are the wash-active surfactants, which are chiefly 
5 (a) anionic, nonionic and/ or rwitterionic wash-active 
surfactants. 

The anionic wash-active surfactants are chiefly sulfon- 
ates, such as alJcylaryl sulfonates, for example dodscyl- 
benzeneeulfonate, alkyl sulfonates and alkenyl sulfonates, 

10 and sulfates, for example alkyl sulfates, sulfates of 
ethoxylated amides, esters of or-sulf of atty acids or also 
soaps of naturally occurring, optionally modified or 
synthetic fatty acids , the anionic surfactants advantage- 
ously being in salt form, for example as an alkali metal 

15 salt (sodium or potassium) , as an ammonium salt or as a 
salt of organic baseB, in particular monoethanolamine, 
diethanolamine or triethanol amine salts. The anionic 
surfactants furthermore include sulf osuccinates, alkyl 
ether- sulfates, alkyl ether-carboxylates and fatty acid 

2 0 condensation products, such as are usually used in 
washing and cleaning formulations* 

Possible nonionic wash-active surfactants are chiefly 
polyethylene glycol ethers of higher alcohols or alkyl- 
phenols, polyethylene glycol esters of fatty acids and 

25 polyoxyethylation products of fatty acid amides. The 
fatty radicals or alkyl and alkylene radicals in the 
abovementioned surfactants or alcohols or fatty acids 
contain, for example, 8-20 carbon atoms; aryl is 
chiefly phenyl; the polyethylene glycol chains can 

30 contain, for example, 3-80 ethyleneoxy groups and can 
optionally comprise propyleneoxy units. Typical nonionic 
surfactants are alkyl polyethoxylates, alkyl polygly- 
cosides, glucamides, alkylaraine N-oxides, alkylphosphine 
oxides and condensation products of fatty alcohols with 

35 ethylene oxide and propylene oxide. 

Surfactants which are preferred as (a) are, among the 



anionic surfactants, the alky lbenzene sulfonates, the 
alkanesulfonates, the alkylsulfonates and the soaps and, 
among the nonionic surfactants, the alkyl polyglycol 
ethers . 

Examples of zwitterionic surfactants are derivatives of 
aliphatic quaternary ammonium, phosphonium and eulfonium 
compounds, ouch as are known from US-A-3 925 262 and 
0S-A-3 929 678. 

Depending on the field of use and the intended use of the 
detergents , these can comprise, for example, components 

(a) , as described above, by themselves (for example for 
industrial purposes) , or can also comprise one or more 
further additives (for example also for industrial 
purposes or, in particular, for domestic detergents) , in 
which case the following additives essentially can be 
mentioned: 

(b) sequestering agents 

(c) enzymes 

(d) bleaching agents - if appropriate together with 
customary bleaching additives, in particular (d x ) 
activators and/or (d 2 ) stabilizers 

(e) washing alkalis 

(f) anti-redeposition agents. 

Sequestering agents (b) which may be mentioned are the 
customary complexing substances, for example aminopoly- 
acetates <in particular nitrilotriacetate or ethylene- 
diaminetetraacetate) , aminopolymethylene phosphates, 
sodium triphosphate, sodium tripolyphosphates, sodium 
aluminium silicates, sodium silicate, magnesium silicate, 
zeolite A, polyacrylatea (for example ammonium poly- 
acrylates) , poly-a-hydroxyacrylatas and salts of hydroxy- 
carboxylic acids (for example sodium citrate, sodium 
tartrate and sodium gluconate) . 

Enzymes (c) which may be mentioned are, for example, the 
customary proteases, lipases and amylases. 
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Bleaching ag nts (d) which may be mentioned are the 
customary peroxy compounds , for example perborates, 
percarbonatesi perphosphates or peroxides, in particular 
in the form of alkali metal saltB, or, especially in 
5 liquid formulations , also hydrogen peroxide. Possible 
stabilizers for the percompoundB can be, for example, the 
abovementioned sequestering agents, and the customary 
carboxylic acids or amido derivatives may be mentioned as 
activators which may be present. 

10 The customary bases can be used as the wash alkalis (e) , 
for example ammonium or alkali metal silicates , phos- 
phates, carbonates, borates or hydroxides; the particular 
alkali percompounds above can also act as wash alkalis, 
where appropriate. 

15 Possible anti-redepooition agents (f) which may be 
present are the customary substances, in particular 
benzotriazolee, ethylenethiourea, cellulose ethers (for 
example carboxymethylcellulose) or polyvinylpyrrolidones. 

If appropriate, the detergents can also contain other 
20 additives, for example defoamers (or foam stabilizers) , 
fragrances, disinfectants, buffer salts, compounds which 
release active chlorine, corrosion inhibitors, solvents, 
solubilizing agente, treatment or carrier substances, 
preservatives and other electrolytes (for example sodium 
25 sulfate) . 

The compositions of the detergents cam vary widely in 
amounts, depending on the manufacturer and specified use. 

The polyvinyl alcohols used according to the invention 
can be added to the wash liquors individually or, if 
30 desired, can be incorporated into the detergents. 

Washing is carried out chiefly under weakly acid to 
significantly basic conditions, advantageously at pH 
values in the range from 6 to 12, preferably 7 to 10. The 
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additives according to the invention are advantageously 
employed in concentrations of 0,05 to 10 g/1, preferably 
0.5 to 4 g/1 of aqueous wash liquor. The content of these 
compounds in the detergent formulation is advantageously 
5 in the range from 0,2 to 10% by weight, preferably l to 
6* by weight. 

Washing can be carried out under customary conditions and 
as intended in the particular washing programs of com- 
mercially available washing machines, advantageously in 

10 a total washing process, in which all the constituents 
are present in the liquor and are preferably added. The 
washing temperature can likewise vary within the custom- 
ary ranges, for example in the range from 15 to 95°C, the 
temperatures for colored washes , which are generally 

15 customary nowadays, in the range from 30 to 60°C being 
preferred here. 

Any desired materials can be washed, such as are envis- 
aged in industry and the home for the particular washing 
operations, for example loose fibers, filaments, threads, 

20 spools, woven fabric, knitted fabric, non-wovsns, open 
webs, tubular goode, velvet, felt, tufting goods, car- 
pets, structured porouB plastic materials similar to 
fabric (such as are used for the home and clothing) and, 
in partiaular, semi-finished and finished goods. The 

25 substrates can comprise any desired customary materials, 
for example naturally occurring or regenerated cellulose 
(for example cotton, linen, hemp, viscose) , naturally 
occurring polyamides (for example wool , silk) or syn- 
thetic materials (for example polyamides, polyesters, 

3 0 polyacrylonitrilea, polypropylene or polyurethanes) , and 
mixtures thereof. The cellulose-containing substrates are 
to be singled out in particular, and above all colored 
laundry which contains dyed cellulose substrates. 

The detergent additives according to the invention are 
35 readily compatible with the customary detergents, ouch as 
those listed above, and hardly impair their washing 
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action, and may even assist them. They prevent 
raabsorption of bled-off dyeetuffe and dyeatuf f degrada- 
tion products onto the washed material, especially onto 
the material washed at the same time, surprisingly well 
5 and can be rinsed out of the washed material analogously 
to the other wash liquor components. They do not attack 
the laundry. Compared with the known polymeric color 
transfer inhibitors, they are distinguished by a usually 
superior performance. Because of their good water-eolu- 
10 bility, they can be incorporated into liquid washing and 
cleaning formulations without problems. 

Examples; Washing experiments in a launder-o-meter 

The washing experiments were carried out in a launder-o- 
meter at 4 0°C, The washing time was 20 minutes, the 
15 detergent concentration was 4 g/1 of WMP test detergent 
(Waschereiforochung Krefeld) and the water hardness was 
16°dH. 



1.25 g of cotton fabric dyed with "Diamin-Braun BR 
(registered trade mark of Hoechst AG, Frankfurt) were 
20 washed together with 5 g of white cotton fabric in 400 ml 
of wash liquor. 

In each case 1% by weight (based on the test detergent) 
of the color transfer inhibitors according to the inven- 
tion was added to the wash liquor and the whiteness of 
25 the white fabric was determined after the washing process 
by reflectance measurement. 1,3% by weight of polyvinyl- 
pyrrolidone, based on the test detergent, was employed as 
the comparison substance. The pure WMP test detergent was 
tested without additive in another comparison experiment. 
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Compound Reflectance of the white 

fabric after washing 

•Hoetadrill 3118 
Hostadrill 2825 
^Disperaant M 
*Ho9 tamer 3212 



59-9* 
60.8% 
60.2* 
65.4% 



Comparison 
Polyvinylpyrrolidone 

without additive 



56.1% 
55.2% 
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Patent claims: 

1. The use of a water-soluble copolymer based on acryl- 
amidoalkyleneeulfonic acid, vinylacetamide and, if 
appropriate, other monomer s, comprising 
5 - 90% by weight of structural units of the formula 

- CHR 1 - CH - 

CONM - R 2 - S0 3 'Me + 



in which 

R 1 is hydrogen or methyl, 

R a is C a -C 1Q -alkylene ( preferably C a -C 6 -alkylene, par- 
ticularly preferably C 4 -alJcylene, and 
Me is ammonium or an alkyi metal ion, 
5 - 95% by weight of structural units of the formula 

- CH 2 - CH - 

I 

R 3 - N • CO - R 4 



in which 

R 3 and R 4 independently of one another are hydrogen, 
methyl or ethyl, or R 3 and R* together are a 
propylene group which, including a radical 

O 

II 

- N - C - 

form a pyrrolidone radical, 

0 - 90% by weight of structural unite of the formula 

+ 

• CM = CH - CH 2 - NR 5 R 6 • CH 2 - CH « CH - X* (HI) 



in which 
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X id a halogen, preferably chloride, 
R 5 and R 6 independently of one another are C^-C^ 
alkyl, preferably d-Cj-alkyl, in particular methyl 
or ethyl, and 

0 - 90% by weight of structural units of the formula 

-CHR 1 -CHR 8 - 

in which 

R 7 ia hydrogen or methyl and 

R* ia CONHa, CON(CH 3 ) z , cyano, S0 3 H, S0 3 Me, C s H 4 SOjK r 
C s H t S0 3 Me, CH2SO3H, CHaS0 3 Mr, C0OH p COOMe or an 
ester group COOR, in which R 1b C x -C 1/r alkyl ( 
preferably c^-Cj-alkyl, 

as a detergent additive for preventing reabflorption 

of detached dyeetuffs and dyestuff degradation 

products . 

The use of a compound as claimed in claim 1, wherein 
the copolymer employed comprises 

40 - 90% by weight of structural units of the for- 
mula (I) , 

10 - 60V by weight of structural units of the for- 
mula (II) and 

0 - 4 0* by weight of structural unitB of the formula 
(III) . 

The use of a compound as claimed in claim 1, wherein 
the copolymer employed comprises 

40 - 70V by weight of 2 -aery lamido- 2 -methyl -propane - 
sulfonic acid or vinylsulf onic acid, 
2 - 2 0% by weight of vinyl acet amide and 
45 - 90V by weight of acrylamide. 

The uae of a compound as claimed in one of claims 1 
to 3, wherein a copolymer having a molecular weight 
(MJ of 50,000 to 20 -10 s is employed. 

The use as claimed in claim 1 as an additive for a 
textile detergent, detergent booster and/or 
after-treatment agent for washing. 
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A a«er,«nt which • — «* *" " 

claim 1. 

- ^K^raent booBter and/or after- 

A textile detergent, detergent d 

treatment agent for washing as clawed in 

Calmed in claim 8, comprising 

1 ~ = — - — 

ant and 

. a compound as claimed in claim 1. 

_ . . la i- g additionally 
i r^teroent ae claimed in claim 9. 

- sequestering agents, 

- optical brighteners, 

enzymes , , . ^ rn-afeilizere 

. teaching agent, and if appropriate ntabili 

and activators, 

- washing alkalis. 
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